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diet and medication (nateglinide, candesartan cilexetil, and allopurinol). Cutaneous examination revealed ring-like yellowish tumors on his periorbital regions ( fig. 1a) , rope necklace-like tumors on his neck ( fig. 1b, c) , and spindle-shaped tumors on his right preauricular region and cubital fossas ( fig. 1d ). Histological examination of his right neck tumor showed foamy macrophages and touton-type giant cells ( fig. 2a) . Immunohistochemical staining revealed that the cells were positive for CD68 ( fig. 2b ) and CD163 ( fig. 2c ) and negative for S-100 and CD1a. X-rays of the long bones of the upper and lower extremities showed no apparent osteosclerotic or osteolytic changes. Exophthalmos, diabetes insipidus, and the pathological findings confirmed the diagnosis of Erdheim-Chester disease (ECD; table 1). The patient had also been diagnosed with atopic dermatitis in childhood. He demonstrated diffuse facial erythema, pruritic chronic eczematous lesions on the trunk and flexor aspect of the extremities (fig. 1d ), and multiple prurigo of the extremities. Laboratory findings related to atopic dermatitis were white blood cells: 12,640/μl, eosinophils: 19%, immunoglobulin E-radioimmunosorbent test (IgE-RIST) score: 38,500 IU/ml, IgE radioallergosorbent test (IgE-RAST) score of Dermatophagoides farinae: 99.9 IU, and thymus-and activation-regulated chemokine (TARC): 47,980 pg/ml. Therefore, our patient was diagnosed with ECD complicated by atopic dermatitis.
Discussion
ECD is a rare non-Langerhans form of histiocytosis with multiple organ involvement. Involvement of the long bones is observed in 86% of patients, and a typical manifestation is bilateral symmetric sclerosis of the metaphyseal region of the long bones of the lower extremities [1, 2] . Approximately one half of all cases have extraskeletal manifestations, including effects on the hypothalamus-pituitary axis, lungs, heart, retroperitoneum, skin, liver, kidneys, spleen, and orbit. Skin involvement is seen in approximately 20% of patients, who frequently present with xanthoma-like lesions that usually manifest on the eyelids and occasionally on the trunk and submammary area [3] .
Here, we report a case of ECD with a peculiar distribution of tumorous xanthomas and without bone involvement. The patient was initially diagnosed in childhood with HSCD, one of the syndromes of Langerhans cell histiocytosis (LCH), based on the histological findings of his left retro-orbital mass. It is sometimes difficult to distinguish ECD from HSCD because they have certain clinical findings in common such as exophthalmos, diabetes insipidus, and radiological findings of osseous lesions. Osteolysis of the scalp bones is typical in HSCD, whereas osteosclerosis of the long bones is the characteristic presentation of ECD. However, osteosclerosis in ECD is sometimes difficult to identify, and osteolytic lesions are found in approximately one third of patients with ECD [4] . ECD commonly occurs in adulthood, whereas HSCD occurs in infancy. The mortality rate for ECD is 57% and for HSCD it is 30% [5] (table 1) .
Immunohistochemical analyses are useful for distinguishing between these two diseases. The histiocytes in the skin involve two major cell lineages, macrophages and Langerhans cells, which are derived from monocytes [6] . Pathogenic macrophages are observed in ECD. In contrast, Langerhans cells are characteristic of HSCD. The histiocytes in ECD are immunoreactive for CD68 and CD163, but not for S-100 or CD1a. The pattern is reversed in histiocytes in HSCD (table 1). Because we were not able to obtain detailed histological information on the left retro-orbital mass removed in childhood, we could not conclude that this was a case of HSCD in childhood that converted to ECD in adulthood, or a case of ECD that showed an HSCD-like manifestation in childhood. Previously, it was suggested but not definitively established that ECD may represent a spectrum of LCH [7, 8] . However, it was recently suggested that ECD is a unique disease entity and LCH-like findings may be within the spectrum of ECD [9, 10] . Further examination of cases and research are needed to explore this issue.
It is interesting that tumorous xanthomas were present mainly in sites predisposed to atopic dermatitis such as the neck skin and flexor aspect of the extremities. Although some cases show nodular xanthomatous masses of the neck [11] , rope necklace-like xanthomas and bulging xanthomas on the flexor aspect of the extremities as observed in the present case are rare. We suggest that the complication of atopic dermatitis modified the clinical presentation in this case. Activation of fibroblasts due to scratching behavior evoked by itching due to atopic dermatitis [12] may have resulted in tumorous xanthomas.
In conclusion, we reported a case of ECD with a peculiar distribution of tumorous xanthomas. We suggested that the complication of atopic dermatitis played a role in the development of the uncommon clinical features of our case. 
